Performance of Range Beef Cows as Affected by Supplemental Winter Feed and Age at First Calving by Pinney, Don O.
PERFORMANCE OF RANGE BEEF COWS\AS AFFECTED 
BY SUPPLEMENTAL WINTER FEED AND 
AGE AT FIRST CALVING 
DONO. PINNEY 
n 
Bachelor of Science 
University ei' Illinois 
Urbana, Illinois 
1959 
Submitted to the faculty of the Graduate School of the 
Oklahoma State University of Agriculture and 
,Applied Science in partial fulfillment 
· of the requirements for the degree of 
MASTER OF SCIENCE 
May, 1962 
PERFORMANCE OF RANGE BEEF COWS AS AFFECTED 
BY SUPPLEMENTAL WINTER FEED AND 
AGE AT FIRST CALVING 






NOV 8 1962 
ACKNOWLEDGMENT 
The author would like to express his appreciation to Dr. L. s. 
Pope of the Animal Husbandry ~apartment for his suggestions and help 
in conducting this research and in prepa,ration of this thesis. 
Also thanks are due to D. F. Stephens, Superintendent of the Fort 
Reno. Experiment Station and James Smith, Herdsman, for their help in 
caring for the experimental cattle .. and in maintaining various records .. 
iii 
TABLE OF CONTENTS 
INTRODUCTION. o ••• . . . .. 
REVIEW OF LITERATURE •• 
Level of Nutrition •• 
Plane of Nutrition and 
Age at First Calving. 
EXPERIMENTAL. • .. • ., • 
Life Span •• 
• ~ 0 • q O 0 
RESULTS AND DISCUSSION. • o • o· o 
Effects of Winter Feed Level •••••• 




• • • • ... 00·~00 
0 • • Cit $ 0 O O •, • 0 
SUMMARY •• .,, ... e • 0 0 0 0 9 0 0 • 0 • 9 0 0 0 O • ~ ~ 0 e O • 0 
LITERATURE CITED. • • e e • ,e, o •· o .4 o • e • c,, o o • • $ fit" a • , • o 





















Mature Body Weights and Measurements as Affected by 
W'i.nter Feed Level, Fall 1957 ........ ~ .... .. 
Carcass Measurements on Cows Culled as Affected by 
Winter Feed Level ••••••••••• ~ • 9 ••• 
I 
Summer and Winter Weight Gains as Affected by Winter 
Feed Le,rel .. o o • o "'· o • • • ~ • • • @ ~ fl o o * • • 





V., Calving Data as Affected by Winter Feed Level, 1950-1961 • .. 28 
VI. Weaning Data as Affected by Winter Feed Level, 1950-1961 • • .30 
VII. Productive Life Span and causes for Removal of Cows from 
Test as Affected by Winter Feed Level, 1948-1962 ~ .... 0 • 






Mature Body Weights and Measurements as Affected by Age at 
First Calving, Fall 19.57 ••••••••• 1 ........ . 
Carcass Measurements on Cows Culled as Affected by Age at 
FirstCalving .............................. ! ... 
Calving Data as Affected by Age at First Calving, 19.50=1961 .. 





XIII. Causes for Removal of Cows from Test as Affected by Age at 
' Jfirst Calving. o •• (f e ,. o • o ....... ~ •••• "' o 39 
XIV. Economic Data for Cows Calving First at Two vs. Three 
Years of Age .. • .. .. . .. . 40 
XV. Comparison of Weaning Weight Productivity of Cows Removed 
from Test with Productivity of Cows Remaining on Test. • • 41 
I 
XVI. Summary of Weight Data and Calf Production Records of Cows 
W:i.n-tered at Three Feed Levels and Calving First at Two 
Different Ages, 1948-1961. • • • • • • • • ·• • • • • 0 .. .. 48 
V 
LIST OF FIGURES 
Figure Page 
1. Cow Body Weight~ as Affected by Winter Feed Level, 
19.51~1961 ••••••••• " •••••••••• • 9 0 9 O 20 
2. Birth and weaning·Weights as Affected by Winter Feed 
Level, 19.50-1961 ....... · ............ · .. . . . . . .. 27 
J. Cow Body Weights as Affected by "Age at First Calving, 
195lc::=rl961 "' •• 0 0 •• 0 •••••• 9 •• 0 • '• 0 • • • • 
4. Birth and Weaning Weights as Affected by Age at First Calving, 
19 .50-1961 • • • • .. . • • .• • .. •. • • • • " .. .. .. • • • • • • 36 
vi 
INTRODUCTION 
The typic.al pattern of range cow management in the Southwest in-
volves the.grazing of native range grasses year-long, with winter 
supplementation in the amounts considered necessary to give optimum re~ 
productive performance. Obviously many factors affect this so-called 
"optimal" winter feeding level, such as: Length of the lactation period 
before spring grass becomes abundant, species of grasses and amount 
available, stocking rate, kind and quality of supplemental feed pro-
vided, climatic conditions, and the relative costs of cattle and feed. 
From an economic standpoint, it is important that we know the re-
lationships between winter feeding level and cow productivity since 
the cost of winter supplement represents a major part of the oper~ting 
cost to the cow-calf producer. It should be emphasized that the most 
economical level of winter supplementation is not necessarily that level 
which results in maximal cow and calf weights. 
The fact that life span can be significantly altered by plane of 
nutrition has been amply demonstrated with several species of la~oratory 
animals. But the possibility that relatively low planes of winter nu-
trition for range beef cows may result in a longer productive life has 
received little attention since few studies have been continued long 
enough to evaluate long-term effects. It can be seen that any method of 
lengtl,.ening a cow's productive life, without seriously affecting her re-
productive performance would be of advantage, since considerable time 
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and cost are involv~d in rear~ng replacement heifers. 
Two major methods of reducing the cost of rearing replacement heif-
ers are available. In addition to reducing the supplementation of feed, 
the females may be brought into productivity sooner by breeding them at 
a younger age. The practice of breeding heifers to calve as two-year-
olds has received considerable interest and is not an uncommon practice 
in purebred herds where heifers are liberally fed. This presents pro-
blems, however, under range conditions whe.re heifers are not liberally 
fed and where little assistance can be rendered at calving time. The 
lifetime performance of heifers bred to calve as two-year-olds vs. " 
those calving first at three years of age is an important consideration. 
To study these specific problems, a project was initiated at the 
Oklahoma Experiment Station in 1948. The objectives were to determine 
the accumulative effects of three different levels of winter supple-
mentation and two ages at first calving on the lifetime performance of 
beef females. One hundred and twenty weanling Hereford heifers were 
allotted into three groups, with each group to be fed one of three 
different supplemental feeding levels throughout their productive life-
time. One=half of each of these wintering groups were bred to calve as 
two-year-olds, whereas the remaining heifers calved first at three years 
of age. The data presented herein represents individual data accumulated 
over 13 years, at which time the cows were 13.5 years of age. 
REVIEW OF LITERATURE 
Much literature is available relative to the effects of level of 
nutrition on production criteria in several species. Thomas (19.52), 
Shroder (19.54) and Zimmerman (19.58), in previous summaries of data from 
. . ' 
this study, have reviewed most of the early literature. Consequently, 
this review will in'clude primarily the more pertinent or recent litera-
ture. 
Level of Nutrition 
One of the earliest studies on level of winter feeding of beef cows 
was reported by Mccampbell (1920). Eighty heifers were divided into two 
groups with one group fed liberal amounts of grain and roughage during 
the winter season, while the other received liberal amounts of roughage 
only. One-half of the heifers in each group calved first at two year·s of 
age; the remaining heifers calved f~st at three years of age. Although 
the winter feed level affected weaning weights only slightly, lowered 
calf crop percentage and a high percentage of nonbreeders were noted in ·. 
those cows calving as two-year-olds and wintered on roughage only. The 
author concluded that the beef female never fully recovers from the stress 
of calving at two years of age, regard~ess of feeding method, and sug-
gested the rearing of heifers without grain to calve_ as three-year-olds 
under range and semi- range conditions. 
Withycombe ~ al. (1930) attempted to determine the effects of light 
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or heavy winter feeding, and age at first calving, using 100 Hereford 
females under range conditions. The cattle were wintered in drylot on 
various levels of feed ranging from a "light feeding" of alfalfa to a 
full-feed of alfalfa with "light" amounts of barley. Within each nu-
tritional treatment, one-half of the .heifers were bred as yearlings, 
while the remaining heifers were bred one year later. The results 
showed that little was to be gained fran keeping cows fat and that when 
fed roughage to the limit of their appetite, they failed to ·produce as 
much profit as those fed only two-thirds of a full-feed of roughage. 
A study to determine the effects of three planes of winter nutrition 
on spring-calving beef cows under Oregon conditions was reported by 
Hubbert and SaWYer (1951). One group of cows received meadow hay,~ 
libitum, during the lJO day winter period; a second group received approx-
imately one-half this quantity of meadow hay; and a third group received 
hay. !a libitum, in addition to 0.9 pounds of barley and 1.2 pounds of 
cottonseed meal per head daily. All cattle grazed sagebrush-bunch grass 
range during the summer months and native meadow during the rest of the 
year. Over a four-year period the lots receiving either the restricted 
amount of hay, or hay ad libitum, weaned significantly smaller calves 
than the cows fed grain and meal, and also exhibited a 15 percent re-
duction in percent calf crop weaned. Significant differences in average 
daily gain of the calves prompted the workers to conclude that the winter 
nutrition of a range cow, depending upon limited summer forage, has an 
influence on her milk production. 
Patterson (1953) summarized the results of a study on several dif-
ferent methods of wintering bred beef cows under Mississippi conditions. 
It was shown that the supplementation of a winter ration of dried gr,ass 
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and pasture clippings only with 1.0 pound of cottonseed meal, increased 
the calf crop weaned by io percent, improved calf gains, and consistently 
resulted in an earlier calving date. 
The effects of three different nutritional levels from birth to 
first calving upon lifetime performance of dairy cows has been reported 
by Reid~~. (1957). Holstein calves were reared to first calving on 
levels of 65, 100 ~d 140 percent of Morrison's feeding standards. After 
first calving these same groups received 118, 109 and 100 percent, re-
spectively, of Morrison's standards and were all fed 100 percent of 
these same standards after second calving. At the time of first calving, 
great differences in body weight, length and height occurred, but the 
poorly-fed heifers showed remarkable recuperative power in ,terms ,.o.£ . 
weight and skeletal development after they 'received sufficient feed. In-
creasing levels of nutrient intake reduced the age at first heat, although 
all groups exhibited first heat at near the same body size. Low level 
heifers had more calving difficulty .at first calving and the birth 
weights of their calves were reduced for the first calf crop, but dif-
fered little thereafter. No significant differences in milk production 
occurred through five lactations. 
In a South African study on the influence of winter drought periods 
on beef and dairy cattle, Joubert (1954) found that cows receiving no 
winter supplement were significantly retarded in growt,h as compared to 
cows receiving supplemental winter feed. Differences in size due to feed 
level were noted even aft~r four years of age ; whereas skeletal develop-
ment was merely slowed down during the winter period, muscular develop-
ment actually decreased. A tendency for nonsupplemented individuals to 
make greater growth during the summer grazing months was noted. The low 
nutritional plane delayed puberty for more than seven months, decreased 
birth weights l3ignificantly and retarded ea.ch subsequent reproductive 
cycle. The high-plane heifers lost more weight during lactation, pre-
sumablydue to heavier milk yields, and weaned calves significantly 
heavier than their low-plane counterparts. 
In a study involving severi pairs of identical-twin dairy heifers, 
Swanson (1960) fed one member of each pair a normal ration of roughage 
and limited grain while the other was fed heavily on concentrates until 
I 
first calving to produce rapid growth .and fattening., .The fattened 
heifers weighed 32 percent more at two years of age, but produced only 
85 percent as much milk during the first and second lactations. Ex-
6 
amination of the udder structure of the fattened twins revealed a lack 
in development of alveolar-secreting tissue .. Swansdn and Spann (19.54) 
confirmed these results with whit;e rats,reared on~ libitum and80 per-
cent ad libitum amounts of feed. The ad libitum fed rats raised fewer 
offspring to weaning and weaned li~ters w~ighing only about one-half of 
those of the .restricted dams. 
Investigations at the San Joaquin, California, Range Station illu-
strate the advantage of supplemental winter feeding of winter-calving 
beef cows (Wagnon et aL ~ 1959) o The supplemented group of cows re= 
ceived 1.0 pound of' cottonseed meal startii:;,.g in late summer. an additional 
pound at calving, and an additional,pound.of barley when winter rains 
started. This resulted in an increased pregnancy rate of 15 percent, 
fewer calf losses, an increase of 16 percent in calf crop weaned ap.d an 
advantage of 58 pounds in weaning weights over nonsupplemented cowso The 
growth period was longer for th~ non~fed cows and differences in weight 
between the two groups were much greater in the spring than in the fall 
7 
after grazing. Di~ferences in body length and height decreased with age 
and at maturity were the same for both groups. 
Clanton et al. (1960) conducted an experiment with bred yearling --
heifers to determine the effects of two protein and two energy ~evels 
durin~ the winter feeding period. The low energy and protein levels were 
calculated to provi de for maint enance only, while the high energy and 
protein levels were cal culated to pr ovi de f or 150 percent of maintenance. 
After calving, all hei fers were f ed alfalfa hay ad libitum a.nd 3.0 pounds 
of corn per head daily. Varying the energy l evel had a significant 
effect on both body measurement s and condition, while varying the protein 
level had little effect. No s igni ficant differences in milk production 
were found, but the "hi gh-protein high-energy0 heifers gave birth to the 
largest calves and the "high-protein low-energy" heifers weaned t he 
largest calves. The most stri king effect noted was the ret ardat ion of 
first heat after calving in all "low- energy'' fed heifers . 
Williams et al. (1950) conducted a short- tenn tri al to compare the 
effects of winter ing bred ewes on legume hay vs. non-legume hay, with or 
without approximately l.O pound of grain per head daily during the latter 
half of gestation. These treatments were imposed only during the winter 
period, and were discontinued at lambing time . Legume hay alone resulted 
i n less weight and death loss of ewes , heavier lambs at birth and more 
lambs raised as compared to the non- legume fed ewes, and gave results 
not inferior to those of ewes fed legume hay plus grain. 
Utah range studies by Clanton~ al. (1959) have shown the difficulty 
of determining the optimum amount of winter supplement for range ewes. 
Although supplementation with either a protein pellet, corn or phos-
phorous i ncreased the wool clip and birth weights of lambs as compared to 
8 
.nonsupplemented ewes, weaning weights and profits differed little between 
supplemented and nonsupplemented ewes~ Specific requirements were dif-
ficult to determine as the results were affected greatly by the kind and 
quality of range forage; the condition, genetic make=up and previous 
management of the ewes; climatic conditions; and cost of supplement as 
related to returns from wool and lamb. In a si.rnilar study, Van Horn 
(19.59), reported that pl;"oduct:ton differences due to environment were 
large and that environmental conditions must be considered independently 
each fallo 
The effect of plane of nutrition during the first year of life on 
lamb and wool production was studied by Bradford~~~ (1961)- One 
group of ewes was raised from weaning until the end of the first winter 
on range grass alone, while another group was reared on legume pasture, 
alfalfa hay and 0#.5 pound of barley for the same period. All ewes were 
treated,_.identically after the first winter. Range-reared ewes were 25 
percent lighter as yearlings and remained.lighter throughout the three-
year study. The first-year's treatment did not significantly affect lamb 
p.r.oduction, but number of lambs produced favored the range-reared eweso 
Plane of Nutrition and Life Span 
The adverse effects of overweight on the life span of humans is 
being increasingly, recognized and has been demonstrated i.n several 
species of laboratory animals .. However, research with large animals 
bearing on this point is extremely scarce. Much data has been reported 
with laboratory animals, parti.cularly rats and micet and will be briefly 
reviewed. 
Longevity in any species is determined· largely by those forces 
which hasten or retard the age changes leading to the onset o:f lesions 
of the major diseases of the species (Simms and Berg, 1957). It is 
quite possible that plane of nutrition may be an important variable 
affecting such changes. 
As early as 1917, Osborn et!!,. noted that female rats which had 
been nutritionally stunted appeared to live longer and reproduce at an 
older age than rats which had .been fed a normal stock diet .. 
Hogan (1929) noted the possibility that lower planes of nutrition 
might be more conducive to longer life. In an experiment involving 10 
9 
steers, four steers died before termination of the study and it was noted 
that those animals fed to gain ._the fastest were the first to die. Hansson 
et al. (1953) observed that dairy cows retarded by a low plane of nu-- -
trition survived to 95 months of age as COI!lpared to 75 months for their 
high-plane mateso These researchers gave little information on reasons 
. 
;(or disposal of the i'emales, but their conclusion that retarded animals 
have a longer produeitve life is in agree~ent with results of more basic 
studies. 
The earliest study on longevity as related to energy intake per~ 
was reported by McGay ~ !1_. (1935). · It was found that severe energy re= 
st~iction of rats up to 766 and .. 911 days of age resulted in significantly 
longer life span for the males, but similar life span for i'emales as 
compared to rats fed normal rations .29. lipitum. In this study, females 
were never allowed to reproduce. In an attempt to verify these findings, 
McCay ~ ~. (1939) reported a further trial in which one group of rats 
was fed a normal ration while the remaining.rats were subdivided and re-
stricted in caloric intake only to 300, 500, 700, and 1,000 days of age. 
During the retardation phase the rats were allowed to gain only 10 grams 
10 
during 100-day intervals. As in the first experiment, retardation for 
periods as long as JOO days resulted in permanent stunting as determined 
1':.-
by bone growth and body weight. In each of the retarded groups, some 
rats were alive when the last of the normal controls had perished. 
In a further study, McGay !!: al. (1943) observed that· retardation. of 
rats up to 900 and l, 100 days after weaning by allowing only 5 grams of 
growth every .50 days, increased the mean life span of females 125 days.and 
males 15.5 days with a mean survival time of 427 days for females and 464 
days for males for 900 and 1,100 day restriction, respectively, when com-
pared to control rats receiving the.same daily ration but with additional 
calories in the form of sucrose, milk or liver. Typical animals were 
sacrificed at various intervals to follow the development of pathological 
lesions. Rats retarded in growth e:rllibited a much greater resistance to 
typical chronic diseases than the rats grown normally, and the develop-
ment, of tumors was largely depressed in the retarded rats; these facts 
are presented as the major reason for extension of the retarded gro~p's 
life span~ It was noted that while most rats retained the ability ;to 
make compensatory growth up to 900 o.ays, only a few did so when retarded 
1,1.50 dayso 
Ball!!::~. (1947) used littermate mice to determine the effects of 
restricted amounts of energy on longevity,i fertility and growth. Two 
groups of 74 mice each were used, one receiving a normal control diet. 
the other r~stricted to two-thirds the energy intake of the control group~ 
I ' 
Both diets were imposed shortly after weaning. At 240 days of age the 
I 
restricted group weighed only one-half that of the controls, but when 
subsequently full=fed they showed dramatic recuperative capacity and 
attained. the same body weight as their littermate controls in 40 days~ 
11 
All control mice were fertile up to 240 days while only 20 percent of 
the restricted mice were able to conceii(e:during this time. But, when 
full-fed after 240 days, the restricted mice had 13 ~imes as many litters 
as did their control littermates. :Ct was evident that the restricted 
mice tended to outlive their littermate controls, even after eliminating 
deaths due to cancer., There was a zero .incidence of cancer noted in 
those mice restricted for their entire life. Re:f.'eeding at 240 days. how-
ever, resulted in only a slight increase in longevity as compared. to the 
controls. 
French et al .. (19.53) fed diets high in fat (22.7 percent) to rats ~- ·. -
after weaning and compared this to diets containing only 3.4 and 4.4 per-
cent fat. Although the rats fed~~ high fat diet consumed about five 
percent less calories than the othE13r groups and weighed nearly the same, 
they were significantly shorter-lived. The most mar~ed reduction in life 
spa.p. qccurred in the males, but a significant difference also occurred 
between females. Higher levels of liver fat were i'o~d in the 11high-
fat" group, but no consistent disease or abnormality could be interpreted 
as a fat-induced cause of prematm;-e death .. A very similar type of experi-
ment was reported by Silberberg and Silberberg (19.54) in which one group 
of weanling mice were fed a standard stock diet with the fat content 
raised to29 percent by acldition 1of lard. These workers found that, in 
, . I 
males. the high fat diets decreased life span by 9.1 and 14.J percent, 
depending upon the strain of mice, a:nd .caused a .50 per.cent mortality to 
' ' 
occur 57 to 123 days earlier than with the stock diet. The life span of 
. I 
virgin f'emales was not affected. Although the groups affected most by 
the high fat diet tended to be overweight, t,here was no consistent re-
lationship betw:e'en body we~ght and,thEJ) length of life of individual 
l2 
animals. Hence it was stated that the injurious effect of the high f~:t 
diet :was at least partly independent of the state o! being overweight. 
In a rather detailed study, Berg (1960) fed three groups of rats 
!! libitum vs. 67 percent and .54 percex.it !!! libitum to 833 days of age. 
This researcher criticized the classical work of McCay .!! !!• (1935 and 
1943) in that his dietary restrictions were very severe and r.esulted in 
great retardation of growth and sexual mai;urity. Thus, Berg designed 
this experiment to deter.mine. the effects of dietary restriction of a 
,• 
small enough magnitude to still provide for good skeletal growth while 
preventing accumulation of excess b~dy rat. Although the experiment re-
sulted in 25 and 40 percent reducti~n in mature body weight of the 67 
and ·54 percent ad ]4bitum ·regimes, respectively, much smaller depressions 
. - ' 
in bone growth were observed. Rats on .the restric"t?ed diets appeared more 
al.eek in h~r coat, had fewer teeth abnormalities and were much more 
aggressive and responsi.ve to stimuli. On autopsy, large differences w(i)re 
found in amounts of internal fat between restricted and unrestricted rats. 
F~tility was greatly depressed in 'l;he unrestricted females and the few 
litters that were born in this group were small and weak .. 
'. 
As to their relative life span. (Berg and Simm.s. 1960), it was found 
'• I ' I 
that at 800 daJl'S, of age. only 48 pe~cemt of the unrestr~cted males were 
alive while 81 and 87 percent, respectively, of .the 67 .and .54 percent fed 
I . ' . , 
' ' 
.groups were alive at this time. At ter:mination of' the experiment fre-
. ' 
,. 
quency of .lesio:m.s in the unrestricted rats was 100 percent as compared 
. ' ' 
to 64 percent for the moderately restricted -group, and 24 percent for th.e 
most seve~ely restricted group. Although-survival rate was not affected 
in the fem~3res, both restricted groups were completely free from disease, 
whereas 57 percent of the unrestricted. females had lesions. Tumor 
incidence, both benign and malignant, was significantly lower in the 
. · l 
1.3 
restricted animals of both sexes. This study points out the possibility 
that maximal growth and body size m~y not ~e optimal in relation to fer-
tility, longevity and freedom from degenerative diseases. 
It is apparent that the majority of the researchers have considered 
only the quantitative aspects of dietary levels on longevity and have not 
thoroughly consitlered the aspects of nutrient balance and nutritional 
plane simultaneously. The effects of both quantitative dietary restric-
tion and qualitative balance of the qiet on the mortality pattern of 
rats was investigated by Ross (1961). Over 1,000 male rats were divided 
into eight groups at weaning and recetved one of four experimental diets 
either ad libitum or on a restricted ~ntake basis throughout their life-
times. The diets studied were high or low amounts of either protein 
(casein) or carbohydrate (sucrose), and combinations thereof. All rats 
received adequate vitamins and min~rals. The effects of restriction of 
dietary intake were, in general, more favorable .for all length-of-life 
parameters measured. 
Restricting protein alone had little effect, while restriction of 
carbohydrate intake only enhanced life expectancy. Restricting protein 
and carbohydrates simultaneously had no pronounced affect in early life, 
but enhanced life expectancy to the largest degree due to its beneficial 
effects later in life. When the diets were fed on an unrestricted basis, 
little affect could be seen in terms of life expectancy with the exception 
of the group receiving l ow protein and high carbohydrate which reuulted 
in a voluntary restriction of caloric intake and promoted the longest 
life span of any of the groups. This study seems to be the first to 
show that life span may be influenced not only by quantitative dietary 
J,4 
restrictions, but also by the protein-energy ratio of the diet. 
Age at First Calving 
Information of the effect of age at first calving on future pro-
ductivity of beef cows is limited. However, several studies, some in-
volving sheep, are worthy of review. 
As previously mentioned, Mccampbell (1920) studied the effects of 
two- and three-year-old calving in beef females and was led to believe 
that the heifer never fully recovers from the stress of two-year-old 
calving in terms of future productivity or mature body weight. Heifers 
f l• I 
wintered on roughage only and calving at two years of age showed a 30 
percent reduction in calf crop as compared to grain-fed heifers . In 
addition, 30 percent of all heifers calving as two-year-olds became non-
breeders, regardless of nutritional treatment. Reed~ !!1• (1924) how-
ever, found no injurious effects from calving Holstein heifers at 24 
months as canpared to 30 months in terms of milk-producing ability, al-
though those cows calving at 24 months of age did not develop as well in 
terms of body weight or skeletal measurements. 
Withycombe et al. (1930) studied the effeots of early calving under 
five different levels of winter feeding. Their results conflicted with 
those of Mccampbell (1920) in that no sterile cows resulted from calving 
at two years of age. Two-y~a~-old calving resulted in a reduced calf 
crop at second and third calving, but equal calf crops thereafter, as 
compared to those cows calving as three-year-olds. While birth weights 
and gains of the first calves were slightly reduced in those cal-Jing at 
two years of age , they differed little thereafter when comparing both 
groups at the same age. Mature body weights were reduced for the two-
15 
year-old calvers, but this was not reflected in their productivity. At 
six and one-half years of age these cows had produced 0.7 calf more than 
those cows calving first at three years of age. 
Using sheep, Bowstead (1930) compared first breeding of ewes as 
lambs vs. yearlings. Lamb breeding did nqt reduce mature weights of the 
ewes, and while the first lambs from those bred as lambs were small in 
both size and number, such ewes out-produced the later-lambing ewes in 
subsequent years. More marketable lambs were produced by the earlier-
bred ewes when compared to the later-bred ewes at the same age. Briggs 
(1936) found .comparable results in that ewes bred at nine months of age 
reached and maintained the same mature weight as ewes bred one year later, 
although it required the early-bred ewes 10 months longer to reach ma-
turity. The early-bred ewes gave birth to, and weaned, lighter lambs 
the first year, but in subsequent years equalled the later-bred ewes in 
these criteria. Over the seyen-year period the early-bred ewes raised 
0.7 more lambs and 31 more pounds of lamb per ewe. However, twiee as 
many broken mouths were observed among the lamb-bred ewes at seven years 
of age vs. those bred first as yearlings. 
Spencer et al. (1942), using a paired experimental design to study -- ,. 
age at first lambing in Hampshire ewes, bred one of each pair at nine 
months and the other at 18 months of age. Conception as lambs resulted 
in lighter weight~ for ewes at two years of .age but this deficiency was 
overcome at three years of age. Over a five-year period the ewes bred 
first at nine months of age raised 15 percent more lambs; little differ-
ence in weaning weights between the groups after the first year was ob-
served. Since breeding ewes as lambs resulted in an increase in total 
lamb p~oduction, with only a slight decrease in wool production, they 
16 
recommended this practice where adequate development of ewe lambs could 
be obtained. 
Cmarik (1953) studied the ~£feet 0£ two- and three-year-old first 
·calving in beef cows to 10 years of age. Little difference in mature 
body weight was observed in the cows. Over the 10-year period, percen-
tage calf crop weaned and weaning weights favored those cows calving 
first at three years of age, but total number and pounds of calf per cow 
favored the two=year-old calving cows •.. For each cow started on the ex-
periment the two-year .. old calving Cl\)WS weaned 1 .. 22 more calves and 353 
more pounds of calf. Using normal culling procedures, approximately 20 
percent more cows remained in the group calving first at two years of age 
at the termination of the ··study. They emphasized the fa.ct that more 
calving difficulties were encountered wit4 heifers calving first at 
two vs. three years of age. 
The importance of size and development of the heifer if she is to 
calve first at two years of age was pointed out by Chambers!! !J:.• (1953). 
These workers bred a number of yearling heifers. varying in weight from 
380 to 59.5 pounds. They found that if the lightest one-third of the 
heifers at breeding time had been removed from the data, two-thirds of 
the calving difficulty would have been eliminated. 
EXPERIMENTAL 
Im October 1948 a study was initiated with 120 choice Hereford 
weanling heifers. 0£ this nUll'lber, 10.5.were.pu:rchased from Moon Ranch 
at Mill Creek, Oklahoma; the remainder were procured from the Experiment 
Station herd. On the basis of body weight, the heifers were allotted 
to eight lots of 15 heifers each and were randomly assigned to treat.. 
ments. The heifers were started on experiment at. the Lake Carl Black-
well.Experimental a,ange near Stillwater. and were subsequently trans-
ferred to the Fort Reno Experiment Station in June., 1949 • 
.,_ 
Throughout the study all cows gr~zed comparable native grass 
pastures (primarily bluest.ems. Indian ind switch grass) year-long, and 
had fre.e access ~ a mineral mix of two parts ground rook salt and one 
part steamed bone meal. From November to mid-April each year~ the lots 
were fed the following amounts of supplement per head daily: 
' ' ' 
Lots 1 and 2 (Low level) - 1.0 pound o.f' cottonseed cake 
'· 1 ' 
Lots 3 and 4,(Medium level) - 2.5 pounds Q:f cottonseed c~ke 
Lots Sand 6 (High level) - 2.5 pounds of eottoriseed cake plus 
J.Q pounds of oats 
The cows were fed twice their daily feed allowances on alternate 
days. Lot 7 and 8 females were winter~d at the Medium level, but were 
also fed certain summer supplemeµts an.9, thyroprotein-containing feeds 
during the early years of the test. Tl;le results o.f' these treatments 
have been summarized by Thomas (1952) and Shroder (19S4). Lots 7 and 8 




The heifers in lots 1, 3, 5, and 7 were exposed to bulls during the 
summer of 1949 and calved first at two years of age, while the remaining 
lots were expo~ed a year later (1950) to calve first at three years of 
~ge. All lots were pasture-mated to purebred Hereford bulls from May 
through mid-April each year so that most calves were dropped in February, 
March and early April. In 1956, hand breeding was practiced during the 
early part of the breeding season. In 1952~ and thereafter, the cows 
within each lot were divided on the basis of their previous productivity 
and assigned to breeding groups at random so that sire effect could be 
minimized~ 
Body weights were obtained on all cattle at approximately monthly 
intervals; and various body measurements were taken on those cows re-
maining at 3.,5, 5 and 9 years of' age to determine treatment effects on 
skeletal growth. 
Cows were removed from test only in the event they failed to wean 
calves for two successive years, or due to serious unsoundnesses such as 
advanced cancer-eye +esions and spoiled udders, or disease conditions 
which obviously rendered them of no further productive valueo 
Essentially the management of calves has remained constant through-
out the .experiment. Bull calves were castrated at six to eight weeks of 
age, and all calves were dehorned and vaccinated for blackleg and malig= 
nant edema at approximately three months of ageo No supplementary feed 
was provided for any calves and all were weaned in early October at 
approximately 210 days of age. 
The data were analyzed statistically according to the methods of 
Snedecor (1956)0 
RESULTS AND DISCUSSION 
Results obtained from the initiation of the experiment to 1957 were 
reported in detail by Thomas (1952), Shroder (19.54) and Zinnnennan (1958). 
Summarized herein, is the entire study covering nearly 14 years. 
~ 
For most items, the effects of level of wintering and age at first 
calving are discussed separately. However, a table summarizing all lots 
individually is also presented. Data on age at first calving, within 
level of winter feeding have been pooled, and vice-versa. This is valid 
if no interaction between these factors occur. Zimmennan (1958) found no 
evidence of interaction in the productivity data to 1957. 
All results are expressed on a non-weighted basis (averages of means 
are reported) so as to remove effects due to unequal numbers between 
years or between treatments within a treatment (i.e. age at first calving 
within a certain level of winter feeding). 
Effects of Winter Feed Level 
The average body weights taken before and after each winter feeding 
period (early November and mid-April) are shown in Figure 1. Only those 
years after which both age-of-calving groups had given birth to their 
first calves are included. The most apparent observation is that body 
weights differed greatly between groups following the winter feeding 
period, while much less difference was apparent in the fall after all 
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Table III. An inverse relationship between summer and winter gains is 
apparent from these data; those groups losing the most weight during the 
winter gained the fastest during the re~ainder of the year. By far the 
largest differences in body weights occurred in the fall of 1961, but 
I 
this may not be too meaningful since only eight cows remained in the High 
level group. 
The heaviest fall body weight was attained by the High level females 
in 1955, at seven and one-half years of age. Both the Low and Medium 
lots attained their greatest body weight three years later. Presumably, 
this is a reflection of later maturity. All cows tended to decrease in 
body weight over the last few years of the study, possibly due to the 
severe winters during 1957-1959, and loss of condition associated with 
advancing age. 
The excessive loss of weight at the Medium level during the winter 
l 
of 1956 is unexplainable since all groups were rotated among pastures 
each winter to minimize differences in forage. With the exception of the 
period between the spring of 1955 to the spring of 1958, body weight was 
directly related to wintering level. Much of the differences in weight 
were probably due to the degree of fatness, since skeletal development at 
maturity showed less marked differences. 
Statistical analysis of the data ·presented in Table I showed that 
none of the differences in mature body weights or measur~ments approached 
significance, with the exception of width of hooks and pins. In these 
measurements the Medium level cows were smaller than either the High or 
' 
Low treatments, which was unexpected. Even though there is an over-all 
trend for increased magnitude of measurement with increased winter 
feeding, the accuracy with which the measures approximate actual 
22 
skeletal development is questionable due to the influence of fatness . 
TABLE I 
MA.TORE BODY WEIGHTS A.ND MEASOREMrTs A.S AFFECTED 
BY WINTER FEED LEVEL 
Lot Number 1 & 2 3 & 4 
Level of Winter Su:e:element Low Medium 
Body weight'··.(lb. )2 1142 1147 
Body measurements (in.)3 
Width of loin 11.82 12.00 
Width of hooks* 21. 35 20.67 
Width of pins* 12.65 12.06 
Heart girth circumference 74.50 74.24 
Height of withers 46.08 46.16 
Depth of chest 26.66 26. 38 
Chest to ground 19.48 19.91 
Body length 58.63 , ,58.12 
,. 











1This data and that presented in Table IX were analyzed together by 
methods of Snedecor (1956) for RX 2 factorials with disproportionate 
subclass numbers. 
2The fall weight in 1956 was selected as the mature weight bec~use 
more cows weaned calves in this ye.ar than in any previous year. 
3toin, hooks, pins, and heart girth measuranents were taken directly 
with calipers, while the other measurements were taken from photographs. 
Length was measured as the horizontal distance from the shoulder poin~ 
.to the posterior point of the pin-bone. These measurements were taken 
November 22, 1957 when 27 cows ranained in lots 1 and 2; 23 in lot s 3 
and 4; and 21 in lots 5 and 6. 
*P< 0.05. 
Analysis of body measurements. from these cows at 3.5 and 5 years of 
age, given. ~by Shroder (1954), revealed that differences in body l engt h 
were highly significant, whereas height of withers differed significantly 
at 3.5 years, but not at 5 years of age. I t is widely accepted that 
height is an earlier maturing part of the skeleton, whi le length re-
presents a later maturing region, which may offer an explanati on for 
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these results. 
It would seem from these results, and from those reported in Table 
I, that the development of the beef female under the conditions of this 
experiment is affected by the nutritional level in the early stages of 
growth, but that the propensity for growth is great enough to largely 
offset this by the time maturity is reached. One could conclude that 
lower levels of win.ter feeding delayed maturity, but that skeletal growth 
differed little when all groups had reached maturity. 
The largest difference in mature weight (Table XVI) existed be-
tween the Low level cows calving at two years of age (lot 1) and the 
high level cows calving at three years of age (lot 6). Thus, it seems 
that two-year-old calving combined with lower winter feeding may result 
in more severe retardation of growth, as indicated by differences in 
body weight. 
Measurements taken from carcasses of cows which were slaughtered 
upon removal from test are shown in Table II. Since these were taken 
only on t hose cows removed after 1956, it is presumed that all cows had 
reached a mature skeletal size at this time. In general, the only con-
sistency in the measurements obtained is the smaller dimensions of the 
Medium level cows, except for pelvic cavity measurement "A". Since there 
is no reason to believe this should be a real effect due to feed level 
and because al~ differences were smal:l, especially between the Low and 
i 
High groups, it might be concluded that plane of winter nutrition had 
little, if any, effect on mature skeletal size. 
The winter and summer weight gains of the cows are given in Table 
I 
III. During the first winter (171 days) · as weaner calves, average daily 
gains were 0.13 , 0.35 and 0.51 pounds for the Low, Medium and High groups , 
24 
respectively. As was the case throughout the trial, there was an in-
verse relationship between winter ~nd summer gain when all heifers had 
access to lush native grass. Somewhat surprising, however, is the 
slight difference between summer gains of the Medium and Low groups. 
TABLE II 
CARCASS MEASUREMENTS ON COWS CULLED AS AFFECTED 
BY WINTER FEED LEVEL' 
Lot Number 1 .& 2 3 & 4 
Level of Winter SuEElement Low Medium 
Number of cows 11 13 
Carcass length (in.11 .54.50 ! .242 53.14 ! .24 
Length of leg (in.) 29.26 :!:. .16 28.68 + .10 
Depth of rib cage (in.)4 17.98 :!:. .14 17 • .54 ± .16 
Pelvic cavity (in.) 
A5 9.96 + .13 10.12 + .11 
6 ~.90 ± .18 8.68 ± .21 B 
S~ank bone (cm. ) 
Length 19.72 + .13 19.62 + .16 
Width J.88 ± .OJ. J. 74 ± .06 
5 & 6 
Hifih 
14 
_54.24 ! .48 
29.26 + .21 
17.83 ± .14 
10.58 :!:. .14 
9.10 :!:. .15 
19.82 + .14 
J.84 ± .06 
lMeasured from anterior edge of aitch bone to anterior edge of 
first rib. 
2standard error of mean on a within--age-of-first-calving ):)asis. 
~easured f rom anterior edge of aitch bone to furthest extremity of 
metatarsals. 
4Measured from dorsal edge of spinal cord at middle of fifth 
thoracic vertebrae parallel with floor to ventral edge of sternum • 
..5r.1easured from posterior end of last lumbar vertebrae to anterior 
edge of aitch bone. 
6t.ieasured from dorsal edge of spinal cord at center of third sacral 
vertebrae to nearest point of aitch bone. 
TABLE III 
SUMMER AND WINTER WElGHT GAINS AS AFFECTED 
BY WINTER FEED LEVEL 
Lot Number 
Level of Winter Supplement 
Number started on test 
Initial weight, 10/28/48, (lb.) 
Winter gain as calves 
Summer gain as yearlings 
Winter gain as bred yearlings2 
Summer gain as two-year-olds2 
Average w.j,,nter gain, 1950-19603 




47~ - 7.91 
23 + 4.8 
288 + 6.6 
~90 ·+ 15.8 
201 + 14.3 
-162 + 4.3 
163 ± 4.2 
3 & 4 
Medium 
30 
476 + 8.2 
60 + 4.7 
2.58 + 6.o 
-.52 + l} 5 
181 + 15.3 
-1.59 + 3.9 
147 ± 3.6 




476 + 8. 7 
88 + 4.4 
2.57 + 5.8 
-26 + 24.6 
171 + 14.8 
-115 + 4.4 
112 ± 3.6 
~Standard error of the mean on a within age-of-first-calving basis. 
2rncludes only those lots calving as two-year-olds, lots 1, 3 and 5. 
30n1y those cows calving and raising a calf for any of the parti-
cula:r years are inpluded in the ,calculation. 
Also reported in this table are the following winter and summer 
gains of bred yearlings and two-year-olds nursing their first calves. 
The average winter gain of those cows qalving for 1950 through 1960 in-
dicates that there was much less d;Lfference between the Medium -and Low 
group than between these two groups and the High level treatment. These 
data represent an average body weight loss of approximately 15, 14 and 10 
percent of the fall weight for the Low, Medium and High groups, respec-
tively. Summer gains showed much the same inverse trend as mentioned 
previously. 
Gain to calving is reported in Table IV. These values represent 
the gain in body weight from the start of the winter period in early 
November to late January each year. Again, for the first year, and for 
the average of 1950 to 1960, there is less difference between the Low 
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and Medium groups than between the Medium and High level groups. A part 
of the differences observed may be due to the earlier stage of gestation 
of the Low group since they calved an average of five days later than the 
Medium's and six days later than the High 1 s. 
TALBE "IV 
GAIN TO CALVING AS AFFECTED BY WINTER FEED LEVELl 
Lot Number 
Level of ,Winter Supplement 
1 & 2 
Low 
Gain to calving as bred yearlings~ (lb ~~ ·+ 8.53 
Average gain to calving, 1950-1960, (lb.) 6 ± l.8 
3&4 
Medium 
5 & 6 
High 
·-12 + 8.1 1 + 6.7 
9 ± 1.7 38 ± 2.3 
1The change iri weight from late October or early November to late 
January. Only those cows calving in each year are included. 
2Includes only those heifers calving as two-year-olds. 
3standard error of the mean on a within age-at-first-calvi'ng basis. 
The birth and weaning weights, by years, are presented in Figure 2. 
B~rth weights were corrected for sex by the method of Botkin (1952) in 
which five pounds are added to the birth weight of all heifers. Weaning 
weights .shown here are corrected fbr sex only, to a steer equivalent. 
By the method of Botkin (1952), 24. pounds are added to the age corrected 
weaning weights (210 days) of heifers. Assuming this difference to be 
directly related to age, a correotion factor for sex only was devised as 
follows: 
actual weahi.ng age x 24 
210 
This value was calculated for each heifer, and then added to lier un..;· 
corrected weaning we'ight to approximate the sex corrected weaning weight 
(steer equivalent) basis . 
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The most apparent observation from Figure 2 is the great yearly var-
iation in both birth and weaning weights. Even so, the High level group 
gave birth to the largest calves in eight years out of 12 years. The 
heaviest weaning weights occurred at five years of age for Low and High 
groups and a year later for the Medium level females. Low level cows 
weaned the heaviest calves five of the 12 years and High level cows i n 
six of the 12 years. Low level cows were more erratic in their weaning 
weights from year to year than the better fed cows. tantow (1933) ob-
served that beef cows receiving no supplement on New Mexico range were 
very erratic from year to year in their productivity. Similar observa-
' 
tions were reported by Wagnon ~ !1• (1959). 
I 
Table V summarizes the calving data for cows on the three winter 
feed levels. The total number of cows bred decr~ased with increasing 
TABLE V 
CALVING DATA AS AFFECTED BY WINTER FEED LEVEL, 1950-1961 
Lot Number 1&2 3 & 4 5 & 6 
Level of Winter SuEElement Low Medium Higa 
Number of cows bred to calve 321 292 266 
Number of calves born J04 - 265 245 
Percent cows bred that calved 94.7 90.8 92.1 
Average calving date 3/15 ±. 1.3J1 
(lb. t 
3/10 ±. 1.28 . 3/9 ±. 1.43 
Average birth weight 
sex corr.)2 77.6 t · , .49 77.6 ±. .57 78.8 ±. .61 
Calf losses (no.) 
Dead on arrival or shortly 
thereafter 7 11 15 
Disease l 3 l 
Accidental l l 4 
Unknown 3 4 1 
Percent calves dropped that were 
lost before weaning J.9 7.2 8.6 
1standard error of mean on a within-year, within age-at-first- calving 
basis. 
2Fi.ve pounds added to heifer birth weights (Botkin, 1952). 
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feed level due to the number removed from test through the years. Per-
haps of more significance is the percent of exposures that resulted in 
birth of a calf, dead or alive. It would appear that the Low level 
females were more consistent breeders, even though the culling procedures 
used should have tended to prevent this difference since more cows were 
removed for failure to wean calves in two successive years in the 
Medium and High groups. The average calving date was delayed for the Low 
level females, as compared to those in the other treatments. No doubt 
this is a real effect of treatment , as it was obser:ved consistently, 
yea:r after year. It is assumed that these cows did not come into heat 
until later in the breeding season .than the better fed cows. Patterson 
(1953) also noted that successive levels of winter feeding can influence 
calving dates. Little difference i n birth weights occurred, with the 
exception of the High level which gave birth to slightly larger calves. 
Differences in "livability" of the calves present an interesting 
picture. Disrega:rding losses due to disease , accidents or unknown 
causes, 2.3, 4.2 and 6.1 percent of the calves born in the Low, Medium 
and High groups, respectively, were dead on arrival or shortly there~ 
after. Thus, in addition to being less consistent breeders, the better 
fed cows were also less able to give birth to a strong, vigorous calf . 
The above mentioned effect is also apparent in Table VI. Here, 
percent calf crop weaned is reduced by seven percent in the two better 
fed groups as compared to those cows receiving only 1.0 pound of cotton-
seed cake daily. Percent calf crop weaned decreased generally with in-
creased winter feed levels in both age-of~calving groups (Table XVI). 
Much larger differences, however, are seen within the lots calving first 
at three years of age. 
TABLE VI 
WEANING DATA AS AFFECTED BY WINTER FEED 
LEVEL OF THE DAM, 1950-1961 
Lot Number 1 & 2 3 & 4 
Level of Winter Supplement Low Medium 
Number of calves weaned 290 245 
Percent calf crop weanedl 90.3 83.9 
Number of c~lves weaned per 
cow year .80 .74 
Average weaning weight (lb.) 
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Age and sex corrected3 
Sex corrected only4 
485 ±. 2.56 479 ±. 2.66 479 ±. 3.06 
479 ±. 3.39 482 ±. 3.42 483 ±. 4.10 
1Based on the number of cows bred to calve each year. 
2Based on total number of years spent by all cows in each nutritional 
group. 
3corrected by methods of Botkin (19~2) for age (210 days) and sex. 
4A.ssuming 24 lb. difference in weaning weight between sexes at 210 
days of age and that the difference .is linearly related to age. 
When weaning weights are corrected for both sex and age at weaning, 
it is seen that the Low group had a six pound advantage over both Medium 
and High groups. This advantage is lost when these weights are not cor-
rected for age, due to the later calving date for this group. 
A point of major interest which developed in the late years of this 
study was the long-term effects of feed level on productive life span. 
From the standpoint of the produce,r, the "productive life span" is of 
major interest and a summary of this data appears in Table VII. 
As of January, 1962, the number of cows removed from the Low to High 
groups respectively were 14, 19 and 25 of an original 30 started at each 
winter feed level. At this time, the average number of years spent on 
test per cow was inversely related to winter feed level; the Low level 
31 
cows had spent over two years longer on test than the High level group, 
the Medium group being intermediate in this respect. Of the 58 cows re-
moved from this test, nearly one-half were culled for failure to wean a 
calf for two successive years, with the Low groups accounting for only 
six of this number. Cancer eye was the next major reason for remova\"~ 
._;:.·~-
being more prevalent in the two better-fed groups as was spoiled udders., 
The increase in cancer eye with inoreiasing feed levels was confirmed by 
studies 1! Anderson (1959) on these same cows; he found clinically diag-
nosed ~ancer in three, nine and 16 percent of the Low, Medium and High 
levels, respectively. This correlated well with studies on effect of 
energy level intake on the development of carcinomas in rats and mice 
(Mccay ~ al., 1943; Ball ~ al., 1947; Berg and Simms, 1960).. Lot 5 
females we~e most adversely affected in terms of length of productivei 
life where the cows calved first at two years of age and were wintered 
on the High level (Table XVI). Plane of nutrition appears to have had 
much less effect. on length of life in those cows calving at three years 
of age. 
Some of the removals or death losses cannot be attributed to the 
winter feed levelt but the numbers removed which were assumed to be 
caused by other variables were four, two and three for the Low through 
High groups, respectively, and thus would not change the above interpre~ 
tations .. 
The economic advantage of decreasing levels of winter feed in this 
study are apparent from the summary of data shown in Table VIII. 
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TABLE VII 
PRODUCTIVE LIFE SPAN AND CAUSES FOR REMOVAL OF COWS FROM 
TEST AS AFFECTED BY WINTER Ii'EED LEVEL, 1948-1962 
Lot Number 
Level of Winter Supplement 
Av. noo of yrs. on test per cowl 
Number leaving test for: 










lAs of the fall of 1961. 
TABLE VIII 
























ECONOMIC DATA FOR COWS WINTERED AT DIFFERENT FEED LEVELS($) 
Lot Number 
Level of Winter Supplement 
Total feed and pasture cost 
Total value of calves producedl 
Return from cows sold2 
Value of cows remaining3 
Total net return 
Net return per cow year4 




1 to .55 
3 • .589 
29 ,58.5 
8lo2J 
















1calculated from average October Kansas City feeder calf prices for 
each indi victual , year., 
2calculated from average monthly Chicago utility grade priceso 
3weight of cows remaining October 26, 1961 at $14050 per cwt:' 
4Net, return divided by total number of years spent by all cows on 
treatment. 
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Effects of Age at First Calving 
Average body weights of the two- and three-year-old calving groups, 
taken in the fall and spring of each year, are shown in Figure 3. Only 
the data after the spring of 1951 are shoW!1, since the cows calving first 
as three-year-olds had not given birth }o their first calves until this 
time. Since first calving, there has been a consistent difference in 
I 
weight in favor of those cows calv.ing first at three years of age, with 
the exception of the last two years of the study when the number of cows 
was greatly reduced. Several workers have made similar observations in 
both cattle and sheep (Reed et al., 1924; Withycombe et al~, 1930; - -.... - ...,,_ 
Bowstead, 1930; Briggs, 1936). However, Cmarik (1953) noted little 
difference in mature weight of beef cows bred first at either two or 
three years of age. 
Average ~ody measurements taken at maturity in the fall of 1956 are 
summarized i~ Table IX. Although.all differences were small and non-
significant, those indices of skeletal size favored the later calving 
cows, with the exception of body lengtho This may be the least reli.able 
measurement. due to distortion and the difficulties of locating reference 
points on the photographs. Differences in mature body weight were non-
significant, even though this is one of the largest differences in body 
weight observed during the experiment .. 
Carcass measurements» shown in Table X, indicate much the same trend, 
with all differences being small and in favor of the three-year-old 
calving group, except for carcass length and length of leg. 
The average sex corrected birth and weaning weights obtained by 
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TABLE IX 
MATURE BODY WEIGHTS AND MEASUREMENTS AS 
AFFECTED BY AGE AT FIRST CALVINGl 
Lot Number 
Age at First Calving 
Body weight (lb.)2 ~ 
Body measurements (in~)3 
Width of loin 
Width of hooks 
Width of pins 
Heart girth circumference 
Height of withers 
Depth of chest 
Chest to ground 
Body length 









19 .. 68 
58.4-6 
J5 











1see Table I for statistical analysis used and method of measuri.ng., 
2The fall weight in 19.56 was selected as the mat11re weight because 
fewer cows failed to wean calves than in any previous year. 
3As of November 22 1 1957. 48 cows remained in lots 1, J, .5, and 7, 
while 46 remained in lots 2, 4, 6, and 8. 
T.fl.BLE X 
CARCASS MEASUREMENTS ON COWS CULLED1 AS AFFECTED 
BY AGE AT FIRST CALVING 
Lot Nu.rnber 
Age . at F:Jrst Calving 
Number of cows 
Carcass length (in.) 
Length of leg (ino) 
Depth of rib cage (in.) 
Pelvic cavity (in~) 
A 
B 
Shank bone (cm.) 
Length 
Width 
1, 3, 5. & 7 
Two-year:old _ ~ 
23 
53. 93 + .442 
29017 + .18 
17.63 ± ~13 
10.13 + .11 
8.84 ± 013 
19.61 + .10 
Je81 ;i .,04 
1see '!'able II for method of me~suring,. 
Z, li,, 6. -& 8 
1'p,ree=_,y_ef!:!'.'=O:~ 
28 
53.,68 + .. 18 
28.97 + .. 12 
17.81 ± .09 
10.16 + .09 
8.85 ± ~12 
19.73 + .09 
J.81 ± ~03 
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- - - -Calved First As Tb.ree-Year..;Ol.ds · {Lots 2, 4, 6 &.8) 

















the first calves, despite the fact that the cows calving at three years 
of age had an additional year of growth and development before calving. 
This is rather surprising in view of reports by Withycombe et ale (1930), 
. --
Briggs (1936) and Spencer etal. (1942)0 Birth weights during ,the same --
year indicate an advantage in favor of the cows calving first at two 
years of age during their second~ . third and four th calf crops, with no 
consistent differences thereaftero On the other hand, weaning weights 
of the first calf crop were depressed for the cows calving at two yea.rs 
' 
of age as compared to those cows calving one year later. 1'he two-year= 
old calving group continued to wean lighter calves through the next 
three calf crops; but no consistent difference was seen after this time& 
This effect of early breeding.on the. first calf crop has been noted by 
other workers (Mccampbell, 1920 and Withycombe et ~c, 1930) and simi-
larly with early-bred sheep (Bowstead, 1930; Briggs; 1936; Spencer et al., 
1942)~ 
Calving data for the two groups are presented in Table XL It is 
obvious that calving at two years of age increased calving difficultieso 
Nearly ~ne=half of the heifers calving at this younger age required 
assistance at first parturition~ The average calving date was u.naf'fected 
by age at first calving~ Birth weights showed an over-all trend ln 
I 
of the cows calving first as three..,year=olds 1 but most of this difference 
is due to the first calf crop from the two-year-old calving group .. A 
larger number of calves were lost at birth from the .females califing first 
as three-year=olds, and this is reflected in the percent calves which 
were lost before weaning~ 
.Data in Table XII show a higher percent calf crop weaned for the two-
year-old calving cows; largely due to a smaller loss of calves at bir.th .. 
38 
Average weaning.weights, both corrected and uncorrected for age at 
weaning, show an advantage of nine pounds for the later calving cowso 
When the first calf crop is disregardedfor the cows calving at two 
years of age however, this difference is reduced to only three pounds@ 
TABLE XI 
CALVING DATA AS AFFECTED BY AGE AT FIRST CALVING, 1950=1961 
Lot Number 
Age at First Calving 
Number of cows bred to calve 
Number assisted at first calving 
Number of calves born 
Percent cows bred that calved 
Average calving date 
Average birth weights (lbo, sex corr.) 
All birth weights 
Disregarding first calf crop for 
two-year-old calvers 
Calf losses (no.) 













3/11 ± ~961 
77 • .3 :t .38 





.5 • .5 






3/12 ± · .9.5 
78@3 ±. .,42 






1standard error of mean on a within level=Of=winter=feeding basiso 
Little difference has been :noted in the number of cows remain;ing or1 
test between the two groupso As qf Ja.J;luary 1962, 23 and 24 cows remained 
on test £or the two= and three ... year-old calving groups, respectively .. 
Productive life span slightly favored those cows calving first at three 
years of age (Table XIII).. Little difference is apparent as to Cc!:use of 
removal of cows from each group, however. A small increase in the re= 
moval of cows due to cancer eye was noted in those cows calving at two 
years of agee 
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TABLE XII 
WEANING DATA AS AFFECTED BY AGE AT FIRST CALVING, 19.50-1961 
Lot Number 1, 3, 5, & 7 2, · 4, 6, & 8 
A_ ... ge_a __ t_·· ...,F_i_r_s .... t .... C ...al...._v .... i ... n ..,.g _________ Tw_· ;;..;o---""'~.;;e~a.;;.r_=.o;;;.;l;;;;;d;;.. ____ __,._Jl.~1~e-;r!?_!!'.:.=,2;lg 
Number of calves weaned 
Percent calf crop weaned 
Number of calyes weaned per cow year 
Average·weaning weights (lbo)l 
Age and sex corrected 
Sex corrected only 
Average weaning weights disregarding 
first calf crop for two-year-olds 
Age and sex corrected 
Sex corrected only 
476 + l,,882 
476 t 2@.50 
482 + 1.,97 
482 ± 2.,64 




485 + 2.,07 
485 ± 2.,71 
48.5 + 2~07 
485 ± 2®71 
2standard error of mean on a within level-of-winter-feeding basis., 
TABLE XIII 
CAUSES FOR REMOVAL OF COWS FROM TEST AS AFFECTED 
BY AGE AT FIRST CALVING 
Lot Number 
Age at First Calving 
Av. no@ of yrs,, spent on test per coif 
Number leaving test for: 










1As of fall of 1961~ 
1, 31 5, & 7 























2one cow in lot 4 and one in lot 8 ( three-year=old calving gro·qp) 
should have been culled on this basis, but were noto 
40 
Economic data accumulated during the experiment are presented in 
Table XIV. Returns per cow year spent on test were 17 pe1•cent greater 
TABLE XIV 
ECONOMIC DATA FOR COWS CALVING FIRST AT 
· TWO VS • THREF; YEARS OF A.GE ( $) ,. 
Lot Number 
Age at First Calving 
Total feed and pasture cost 
Total value of calves produced 
Return from cows sold 
Value of cows remaining 
Total net return 














for the early calving cows. This points up th.e monetary irnportarice of 
breeding beef females at an early age in order to decrease rearing costso 
It should be emphasized that the cows in this experiment received close 
attention at first calving, thus death losses due to calving difficulties 
were kept at a minimUlJl. 
To deter.mine whether or not the removal of certain cows .for reasons 
already mentioned affected the results of this study in terms of weaning 
weights for the various lots, the data·in Table XV were compiled. This 
table includes all cows on whichprodu9tivity data were available and 
which had been culled or died through the fall of 19600 Presumably, if 
a predominance of the better producing cows, or vice-versa, were removed 
from individual lots, this could affect the results and conclusions 
drawn concerning weaning weight productivity. These calculations in= 
dicate that removal of cows from test has not greatly biased the over-
all weaning weight data. 
TABLE XV 
COMPARISON OF WEANING WEIGHT PRODUCTIVITY OF COWS REMOVED 
FROM TEST WITH PRODUCTIVITY OF COWS REMAINING ON 'rES'i' 
Age at First Calvi.ng T~Q:;year-old -,we·-....... =f~"i:~i;~;;},d-
Lot Number 1 3 5 7 2 · · 4 6 6 
;;;;;L ... ev.;._el~o_f._...W ... i_n...;t_e_r_,..su_p._,p._l_e_m_e_n_t _ """L ... o ... w...__M_e_d_. ___ 1'-h ... ·. g....,h...,...,~=~~.M~q,.~ High,==-
Number ~f · cows removed from 
test- 2 6 11 3 2 6 5 6 
Relative productivity of 
cows removed2 103 98 100 97 95 100 100 97 
]This evaluation includes only cows removed at an. age when weaning 
weight data was available on them .. One cow in each of lot 2 and 4, and 
two cows in lot 5 were removed a!ter their first or second calf so that 
precise estilll;ates on the~ productivity was lacking~ 
2The average w:~ing weight productivity of cows remaining is re-
presented by 100. 'l'be· average weight of calves weaned by removed cows 
was compared to the accumulative average weaning weight of cows remain= 
ing on test in that particular lot the year each cow was removed from 
test., 
SUMMARY 
An experiment was initiated in 194'8 with eight lots of 15' Hereford 
heifers each to study the effects of level of supplemental winter feed 
and age at first calving upon the lifetime performance of range beef 
cows.. Res;ults to 13.,.5 years of age are reported.. All lots grazed 
native grass, year-long, and each wintt:;3r (November to rnid=April) re= 
cei ved the fallowing amounts of cottonseed cake per head per da:-1 t Lots 
1 and 2 (Low level), 1.,0 pound; Lots 3 and 4 (Medium level), 2.,..5 pounds; 
and Lots .5 and 6 (High level), 2 • .5 pounds plus 3~0 pcnrnds of oats. Lots 
1, 3, .5. and 7 calved first at two years of age, while lots 2, Li,, 6. and 
8 calved first at three years of ageo Lots 7 and 8 were wintered at the 
Medium Ievelt but received additional thyroprotein supplements during the 
early summers of the study. These femcµes are considered only in a co:m= 
parison of two=year=old vs~ three=year=old calvingo Calves were bor:n 
in February through April and were weaned in early October each yeaI'o 
Low level cows calving first at two years of age were 1.20 pounds 
lighter at maturity than High level cows which calved at three years of 
age .. Only small differences among mature weights were observed in the 
other lots. Neither winter feed level nor age at first calving grea t,ly 
affected measurements of mature body size or carcass met,usu.rements from 
cows slaughtered after removal from experiment. However, most measure= 
ments were slightly greater for those cows calving _at three years of age 
vs. those which calved first at two years o.f age. Birth axld weani.ng 
42 
43 
weights were little affected by either winter feed level or age of first 
,oalving. Although cows on the Low level consistently calved later (7 to 
12 days) than those on the Medium or High levels,·· they had a higher con-
ception rate and lost fewer calves from birth to weaning; this resulted 
in a seven percent increase in. calf crop weaned. Productive life in the 
herd was inversely related to the level of winter supplement fed, with 
16, 11 and .5 cows remaining on test in the Low, Medium and Hi.gh groups, 
respectively, at 14 years of age. 
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TABLE XVI 
SUMMARY OF WEIGHT DATA AND CALF PRODUCTION RECORDS OF COWS WINTERED AT THREE 
FEED LEVELS AND CALVING FIRST AT TWO DIFFERENT AGES-, 1948-1961 
Age at First Calv:µig Two-year...:o~---- - --~- ---~~- Three-year-old 
Lot Number . 1 3 5 7 2 4 6 8 
Level of Wintering___ Low Med. High Low Med. High 
-- l 
- '--' 
No. heifers started, 1948 15 15 15 15 15 15 15 15 
No. cows remaining, 1962 10 4 1 8 6 7 4 5 
Av. no. yrs: on test/cow 12.22 11.42 9.16 11.45 12.05 10.62 11.21 ll.16 
Av. wt . changes (lb.) 
Initial wt . , 10f28/48 473 + 111 476 + 12 476 + 13 481 + 11 476 + 12 461 + 11 470 + 12 478 + 13 
151 + 5.6 151 + 5.2 110 + 6.o 141 + 6.5 168 + 6.9 159 + 5.8 122 + 6.3 160 + 7.2 Av. winter .loss 
Av. summer .-gain3 167 + 5.3 l58 + 5.0 119 + 5.5 153 + 5.9 161 + 6.7 139 + 5.2 111 + 4.8 146 + 7. 3 
ll03 + 28 1165 + 32 1164 + 30 1160 + 30 ll82 + 22 ll28 + 39 1223 + 26 1180 + 32 Mature wt., 11/2/56 - - - - - - - ~ Calf production records 
No. o~ calves born 160 148 113 149 144 118 132 126 
Av. calving date )/13 ± 2 3/8 + 2 3/10 + 2 3/13 ±. 2 3/16 + 2 3/11 + 2 3/6 +- 2 3/9 ± 2 
Av. birth wt. (lb.)4 77.0 ± .7 76.4 + .7 78.8 ± .9 77.0 + .7 78.2 ± .7 78.9 ± .9 78.9 ± .8 77.1 "± .9 
No. of calves weaned 150 136 - 105 142 - 140 109 - - 118 - 115 
Calf crop weaned(%) 88.2 ·55.0 84.o 88.8 92.7 82.6 83.7 81.0 
Av. weaning wt. (lb . ) 
·Ag~ and sex corr.5 
Sex corr. only6 
478 + 3.3 481 + 3.2 46? + 4.4 479 + 4.2 492 + 4.0 477 + 
5.J 476 ± 4 • .5 491 ± 4.3 478 + 3.8 474 ± 4.2 487 ± 4.4 468 ± 5.8 467 ± 5.6 484 ± 5.3 500 ±. 5.7 487 ± .5.1 
lstandard error of the mean on a within year basis. 
2,Jrncludes only those cows raising a calf for any particular year. 
4corrected by the method of Botkin (1952) for sex by adding .5 lb. to heifer calves birth weights. 
gcorrected for age and sex by the method of Botkin (1952). 
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